Temperature-induced formation of a non-native intermediate state of the all beta-sheet protein CD2.
Domain 1 of the cell adhesion protein CD2 (CD2-1) has an all beta-structure typical of proteins belonging to the immunoglobin superfamily. It has a remarkable ability to fold as a native monomer or a metastable intertwined dimer. To understand the origin of structural rearrangements of CD2-1, we have studied equilibrium unfolding of the protein using various biophysical spectroscopic techniques. At temperatures above approx 68 degrees C, a partially folded state of CD2-1 (H state) with a distinct secondary structure, involving largely exposed aromatic and hydrophobic residues and a substantially perturbed tertiary structure, is observed. In contrast, an unfolded state (D state) of CD2-1 with random-coil-like secondary and tertiary structures is observed in 6 M GuHCl. This partially folded high-temperature state has increased negative molar ellipticity at 222 nm in far-ultraviolet CD spectra, implying formation of a non-native helical conformation. The existence of this non-native high-temperature intermediate is consistent with relatively high intrinsic helical propensities in the primary sequence of CD2-1. This conformational flexibility may be important in the observed domain swapping of CD2-1.